Hypothesis: Laparoscopic techniques can be used to treat patients whose antireflux surgery has failed.
Dor procedure (n = 2), Angelchik prosthesis removal (n = 2), Heller myotomy (n = 2), and the takedown of a wrap (n = 1). In addition, 18 patients required crural repair and 13 required paraesophageal hernia repair. The mean ± SEM duration of surgery was 3.5 ± 1.1 hours. Operative complications were fundus tear (n = 8), significant bleeding (n = 4), bougie perforation (n = 1), small bowel enterotomy (n = 1), and tension pneumothorax (n = 1). The conversion rate (from laparoscopic to an open procedure) was 20% overall (9 patients) but 0% in the last 10 patients. Mortality was 0%. The mean ± SEM hospital stay was 2.3 ± 0.9 days for operations completed laparoscopically. Follow-up was possible in 35 patients (76%) at 17.2 ± 11.8 months. The well-being score (1 best; 10, worst) was 8.6 ± 2.1 before and 2.9 ± 2.4 after surgery (PϽ.001). Thirty-one (89%) of 35 patients were satisfied with their decision to have reoperation.
Conclusions: Antireflux surgery failures are most commonly associated with hiatal herniation, followed by the breakdown of the fundoplication. The laparoscopic approach may be used successfully to treat patients with failed antireflux operations. Good results were achieved despite the technical difficulty of the procedures.
Arch Surg. 1999; 134:733-737 T HE LAPAROSCOPIC Nissen fundoplication was first introduced in 1991 1 as an alternative to open antireflux procedures. It is now an established surgical treatment of severe reflux disease and its complications. [2] [3] [4] Failure occurs at a similar rate to that with the open procedure, which is approximately 1% per year. 5 Failures may occur because of anatomic reasons or misdiagnosis of the underlying problem. When symptoms recur after surgery, patients may choose to be treated medically or with reoperation. Emergency surgery is rarely required and is usually due to a wrap that may be too tight or to acute hiatal herniation with gastric strangulation. In the past, laparotomy or thoracotomy was used to surgically correct recurrent symptoms. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] In the most severe cases, esophagectomy was recommended. 5, 15, 16 Laparoscopic antireflux reoperation has been performed successfully after primary operative failure. 5, [17] [18] [19] The results of laparotomy vs laparoscopy have recently been compared prospectively for primary antireflux surgery 4 and indicate that laparoscopic surgery results in a lower morbidity. In this study, we have examined the causes of failure and have evaluated the results of laparoscopic antireflux reoperation. More than 1 finding was present in 22 patients. The reoperations performed were laparoscopic Nissen fundoplication (22 patients), laparoscopic Toupet fundoplication (13 patients), laparoscopic paraesophageal hernia repair (4 patients), laparoscopic Dor procedure (2 patients), laparoscopic Heller myotomy (2 patients), and laparoscopic takedown of a fundoplication (1 patient). In addition, hiatal hernia repairs were performed in 31 of 46 patients; 13 were laparoscopic paraesophageal hernia repairs, and 18 were crural repairs. Two patients underwent mesh repair, 2 patients underwent pyloroplasty for gastric outlet obstruction, and 16 patients underwent takedown of their fundoplication. The mean ± SEM duration of the procedure and amount of blood loss were 3.5 ± 0.2 hours and 323.3 ± 61.4 mL, respectively. Bougies were used in 19 (41%) patients to measure the tightness of the wrap.
RESULTS

ASSESSMENT AND OPERATIVE RESULTS
Preoperative evaluation (
COMPLICATIONS
Intraoperative complications were tear of the fundus (7 patients); bleeding from the short gastric blood vessels (2 patients); and esophageal perforation, bleeding at the spleen, bleeding at the fundus, bougie perforation, and tension pneumothorax (1 patient each). Sixteen (35%) patients had 1 or more complications. Delayed perforations were found postoperatively in 2 patients. One was an enterocutaneous fistula that closed spontaneously, and the other resulted in a subphrenic abscess that was successfully drained percutaneously.
PATIENTS AND METHODS
PATIENTS
Between March 1992 and May 1998, 46 patients were referred to either Creighton University Medical Center, Omaha, Neb, or Mayo Clinic Jacksonville, Jacksonville, Fla, for surgical treatment of a failed antireflux procedure. All patients underwent a prior laparotomy, thoracotomy, laparoscopy, or thoracoscopy as the initial procedure for the treatment of gastroesophageal reflux disease or its complications. The need for a reoperation was determined by the inability of prior symptoms to resolve, the recurrence of symptoms, or the development of new symptoms after an antireflux operation. The presence of a hiatal hernia was not the reason for a reoperation. There were 25 female and 21 male patients. The mean ± SEM age and weight were 55.6 ± 2.1 years and 79.4 ± 2.4 kg, respectively. The symptoms before the reoperation are listed in Table 1 . The mean ± SE duration of these symptoms was 25.4 ± 5.2 months. The interval between the patients' initial surgery and reoperation was 67.0 ± 9.5 months.
A barium esophagram was performed primarily in 43 patients (93%) and was most useful in developing a working diagnosis. Endoscopy was performed in 43 patients to define the esophagogastric anatomy and to identify esophagitis or other foregut disease. Twenty patients (47%) had esophagitis, 7 (16%) had a Barrett esophagus, and 5 (12%) had strictures. Manometry was used in all patients to measure the lower esophageal sphincter pressure and esophageal body motility. Twenty-four-hour pH monitoring was attempted in 14 patients to confirm the presence or absence of acid reflux. In 2 patients, the catheter could not be passed because of a large hiatal hernia. The mean ± SEM DeMeester score was 47.3 ± 7.0 and was abnormal in all patients tested. Gastric emptying was performed in 3 patients.
The initial procedures were laparoscopy in 21 patients, laparotomy in 21 patients, thoracotomy in 3 patients, and thoracoscopy in 1 patient. The preoperative and postoperative well-being scores were determined postoperatively by telephone interview, which was performed by one of us (N.R.F.). Statistical analysis of the well-being score was performed using the Student t test.
OPERATIVE TECHNIQUES Exposure
The abdomen is entered using the Hassan or Veress needle techniques in the left upper quadrant. This area is most commonly free of adhesions. Carbon dioxide gas is insufflated, a 10-mm port is placed, and a camera is inserted. Blunt dissection is used to separate adhesions. The camera is switched to a second port after its placement 2 to 3 cm above the umbilicus in the midline. The remainder of the ports are placed in the usual manner for a laparoscopic Nissen fundoplication. 1, 3 The procedure then continues, depending on the situation.
Definition of Crura
In most patients, defining the diaphragmatic crura is the first step of the procedure. This allows for anatomic dissection at the hiatus. The right crus of the diaphragm is defined by retracting the liver and sharply dissecting the stomach off the liver bed. This plane is followed in the direction of the diaphragm until the vertical muscle fibers of the right crus are identified. The right crus is separated from There were 9 conversions (20%) to the open procedure, which were a result of adhesions (4 patients), bleeding (3 patients), perforation (1 patient), and tension pneumothorax (1 patient). The conversion rate was 29% for patients who had a previous open procedure and 9% for patients previously operated on either laparoscopically or thoracoscopically (PϽ.27).
POSTOPERATIVE MORBIDITY
The mean postoperative hospital stay was 4.7 days, with a median of 2 days (range, 1-68 days). The mean hospital stay was 2.3 ± 0.9 days for patients whose reoperation was completed laparoscopically. Mortality was 0%. Postoperative complications, which occurred in 7 patients, included a subphrenic abscess, sepsis, urinary tract infection, recurrent paraesophageal hernia, and small bowel fistula. Of 35 patients, postoperative symptoms occurred in 24 (69%), and 13 (37%) had more than 1 symptom. Nineteen (54%) were not receiving any medications at follow-up. Thirteen (37%) had occasional dysphagia to liquids, and 8 (23%) had occasional dysphagia to liquids and solids. Dilatation was required in 6 (17%) ( Table 1) .
For the patients whose procedure was converted to the open technique, 3 were asymptomatic. Of the remaining 3, 2 complained of heartburn and reflux, and the third complained of chest and respiratory tract symptoms. Three patients continued taking antiacid medication, and 1 patient was receiving calcium channel blockers. No patient had further surgery.
FOLLOW-UP
Follow-up was possible in 35 (76%) of 46 patients at 17.2 ± 11.8 months. Follow-up was performed in 6 of 9 patients whose procedure was converted to the open technique. The well-being score (1 indicates best; 10, worst) for all patients was 8.6 ± 2.1 before and 2.9 ± 2.4 after sur- *Sliding hernia indicates that either the fundoplication or the gastroesophageal junction has herniated into the chest.
the esophagus, followed up to the anterior portion of the right crus, and finally, to the left crus. Sometimes, it is more convenient to begin by dissecting the left crus. The gastroesophageal junction is located by repositioning the stomach into the abdomen and retracting the esophagus. In the presence of scarring, a suture or pledget may indicate the presence of the previous fundoplication. This dissection results in the identification of the hiatus with mobilization of the stomach and esophagus and with reduction of a hiatal hernia, which was the most commonly found abnormality.
Correction of Failure
The nature of a failed surgery is determined with a combination of preoperative and operative findings. Reoperations are tailored to correct the cause of the failure. If a sliding or paraesophageal herniation is present, then thefundoplicationmustberepositionedintotheabdominal cavity and the crura reapproximated behind the esophagus. Mesh may be used to repair large defects in which the diaphragmatic tissues are considerably weakened. If a wrap is completely disrupted, a new fundoplication is created. If the leaves of a fundoplication are loosely adherent, then a suture is placed to tighten the wrap. If a slipped Nissen is present, the fundoplication must be taken down, the gastroesophageal junction located, and the wrap recreated to lie around the esophagus. A Heller myotomy is performed for misdiagnosed achalasia. In the presence of a tight wrap or misdiagnosed achalasia, the fundoplication is converted to a 270°Tou-petfundoplication.Atakedownprocedurerequiressharp dissection of fibrotic tissues and has an increased risk for perforating the esophagus or stomach. Should a gastric outlet obstruction be present, as defined preoperatively by a gastric emptying study, then a pyloroplasty may be necessary. A slipped Angelchik prosthesis can easily be removed laparoscopically. This is followed by a fundoplication. gery (PϽ.001). The well-being score for patients whose reoperation was completed by the open technique was 7.8 ± 2.3 before and 3.6 ± 3.1 after surgery. Of all 35 patients interviewed, 31 (89%) were satisfied with their decision to have a reoperation.
COMMENT
This study demonstrates that a laparoscopic operation to correct previous antireflux surgery may be performed safely by surgeons with extensive experience in advanced laparoscopy. The incidence of complications and conversion to the open procedure was high compared with that of a primary procedure. This did not lead to significant morbidity, however. The long-term outcome in these patients is similar to that from open reoperation, with a 67% incidence of postoperative symptoms (24 of 36 patients). The high patient acceptance rate indicates that postoperative symptoms are more tolerable than preoperative symptoms. This study also shows the feasibility of laparoscopic antireflux surgery following a failed open procedure. Careful patient selection and preoperative evaluation are necessary to determine appropriate candidates for reoperation and the correct choice of operation to be performed.
Poor surgical technique, an incorrect choice of procedure, and poor patient selection were the cause of failure in 66% of cases reported by Stein et al. 20 Absorbable sutures leave a tenuous wrap dependent on fibrosis alone. The use of pledgets and nonabsorbable sutures may prevent disruption of the fundoplication. 20 Seventy-nine percent of patients with a disruption of the fundoplication have either a sliding or paraesophageal herniation. A prosthetic patch repair may be performed. 5 Future technical modifications should focus on the prevention of herniation because this was the most commonly encountered anatomic defect in our patients.
A slipped Nissen fundoplication may be the result of a technical error in which the fundoplication is incorrectly placed over the stomach or may be due to slippage of the stomach up through an intact wrap. A tight wrap occurs because of poor surgical technique or the misdiagnosis of achalasia. A tight fundoplication is usually caused by surgical inexperience. A tight wrap must be taken down. Fibrotic scars must also be released to resolve dysphagia. 20 A bougie is considered helpful in preventing postoperative dysphagia, but the use of a bougie results in a higher incidence of esophageal perforations. 21 A bougie was used in 19 of our patients, with 1 perforation. Because of this, we have now abandoned the use of bougies.
The laparoscopic Dor procedure is used when it is difficult to create a window posterior to the esophagus.
Antireflux reoperation with the open technique has a higher mortality than the initial procedure, with an average mortality of 2.8%. 7 The success rate for open reoperative procedures is 79%, as calculated from 564 cases in the literature. 7 Our rate of satisfaction was higher, indicating that patients tolerate the laparoscopic approach better than the open. Our 0% mortality attests to the safety of doing these procedures laparoscopically. The cause of most deaths is an unsuspected esophageal or gastric perforation with ensuing sepsis. The presence of severe fibrosis makes dissection difficult and dangerous. Our conversion rate was 20%, which is consistent with the results of other studies. 18 A higher conversion rate occurs for patients initially operated on with the open technique than for those with the laparoscopic technique.
CONCLUSIONS
The laparoscopic approach for redoing antireflux procedures is feasible, with a good clinical outcome and high patient satisfaction. It has elevated conversion and complication rates compared with a first procedure. This procedure can be further explored by experienced laparoscopic surgeons. 
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Statement of Clinical Relevance
This study indicates that laparoscopic reoperation for reflux disease is feasible with good patient acceptance and a satisfactory success rate.
